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Monitoring Runoff Plumes Originating from the Tijuana 
River Estuary To Inform Water Quality Management 

• Improve the monitoring of  pollution plumes along the southern California coast 

by incorporating remote sensing capabilities

• Create a tool that can delineate pollution plumes from satellite imagery in GEE

• Assess water quality parameters, such as turbidity and colored dissolved organic 

matter (CDOM)

• Evaluate the effectiveness of  using satellite imagery to estimate water quality 

parameters

Objectives

Methodology

Earth Observations
• Turbidity thresholds to map mixed, storm, and wastewater plumes extent were established

• Stormwater plumes tend to be larger and have more severe water quality indexes

• Remotely-sensed data accurately estimates turbidity and chlorophyll-a.

• Remotely sensed data more accurately estimates turbidity for stormwater than wastewater.

• Further analysis is need to evaluate measuring CDOM with remote sensing.

Conclusions
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Storm and wastewater runoff  are large sources of  pollutant discharge along the southern 

California coast and are major concerns pertaining to the health of  local communities and 

ecosystems. However, studying the deteriorated water quality caused by these events along the 

coasts can be difficult given the dynamic nature of  winds and currents. This project utilized 

satellite imagery and the Optical Reef  and Coastal Area Assessment (ORCAA) Google Earth 

Engine tool to visualize and analyze the water quality of  the San Diego coast after major storm 

and wastewater events as an alternative for in-situ sampling. Using Landsat 8 Operational Land 

Imager (OLI) and Sentinel-2 Multispectral Instrument (MSI), the team analyzed the extent of  

pollution plumes released from the Tijuana River Estuary from 2013 to 2022 and estimated water

quality parameters, such as colored dissolved organic matter (CDOM). Remotely-sensed turbidity, 

chlorophyl-a, and CDOM were also cross validated with in-situ data from NOAA and the San 

Diego Public Utilities in the San Diego coastal area to evaluate the accuracy of  water quality data 

derived from satellite imagery.
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California – Ames

Plume Type Turbidity 

Thresholds

Area (mi2) CDOM (m-1) Turbidity 

(FNU/NTU)

Chlorophyll-a 

(µg/L)

Storm 3.48 4.18 1.04 5.59 5.26

Waste 1.44 3.17 0.12 5.06 1.85

Mixed 1.86 4.18 0.34 5.29 2.89

• San Diego Regional Water Quality Control Board

• Water Keeper Alliance

• Tijuana River National Estuarine Research Reserve

• City of  San Diego and City of  Imperial Beach

Conditions Equation R2 Sample 

Size (n)

CDOM (all) 0.804x + 

1.64

0.097 28

Chl-a (all) 0.772x + 

4.79

0.47 10

Turbidity (all) 13.2x -

36.1

0.73 75

Turbidity 

(Stormwater) 

16.0x -

64.4

0.73 19

Turbidity 

(Wastewater) 

0.0930x + 

2.51

0.030 35

Turbidity

(Mixed)

1.56x + 

0.517

0.20 23
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Results
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y = 13.2x – 36.1

R2 = 0.73, n = 75
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Measurement Comparisons: Remotely-sensed data vs. in-situ data
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Remotely-sensed CDOM (m-1) 
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